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ABSORBENT AND TIME RELEASE MATERIAL 
MS APPLICATION IS A CONTINUATION OF PCT APPLICATION NO. PCT/CA9 9/0 0900 FTXEB* 
SEPTEMBER 29, 1999, DESIGNATING THE UNITED STATES. 
FIELD OF THE INVENTION 

5 

The present invention relates to an absorbent and time release material. More 
specifically, the present invention relates to an absorbent and time release material that can be 
made from recyclable and waste materials and is environmentally ftiendly. 

10 BACKGROUND OF THE INVENTION 

?H ; Absorbent materials have a number of uses, from absorbing liquids, such as oil 

Uj in a spill, to retaining water in soil. Numerous sources and compositions exist for absorbent 

JL: materials. Generally, they are specific to a single task, expensive or have limited absorptive 

1 5 fn properties- It is desired to have a substanti ally clean absorptive maierial that js inexpensive, safe, 

JL convenient to use, uses readily available materials, and can be xised for anumber of applications. 

Sib; 

f~' Time release materials can be used fox a variety of purposes. Generally., a base 

matrix is impregnated with a chemical or other substance that is released over time into the 
20? ^ environment. A typical time release material is time release fertilizer. A problem with current 

time release materials is that the matrix confers no benefit to the surrounding environment, and 
may ? in feet, be toxic to the environment. It is. therefore, desirable to provide time release 
materials that use an environmentally friendly base matrix, preferably one manufactured from 
recycled materials. 

25 

SUMMARY OF THE INVENTION 

According to a first aspect of the present invention, there is provided method of 
manufacturing an absorbent and time release material comprising the steps of: 
providing a pulp from a fibrous material; 
30 forming said pulp into a block; 

drying said block in a controlled atmosphere; 
impregnating said dried block with a preselected substance; 
grinding said impregnated block to form a powdered material. 
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In a further aspect of the invention there is provided a material, manufactured in 
accordance with the method above, for recovering petroleum from a spill site. 

In a further aspect of the invention there is provided a material, manufactured in 
accordance with the method above, where the preselected substance includes fertilizers or soil 
improving agents* 

In a further aspect of the invention there is provided a material, manufactured in 
accordance with the method above, for stabilizing and binding soil. 



10 



20 



25 



In a further aspect of the invention there is provided a material, manufactured in 
accordance with the method above, for use as a traction agenL 



Q In a further aspect of the invention there is provided a material, manufactured in 

15 Ms accordance with the method above, impregnated with combustion suppressant substances or 

water, for combating fires. 

U 

y In an aspect of the invention, said pulp may be materials such as cellulose or dried 

Q paper pulp, cloth, or pulp fib errs. 



In another aspect of the invention, the powdered material is formed into a 
preselected shape depending on its intended purpose and required absorptive and time release 
characteristics- The preselected shape will to a large extent depend on its intended purpose. 
Examples of suitable preselected shapes include pellets, granules, shavings and powder. 



In a further aspect of The invention, amaterial is provided which further comprises 
waste material or recovery blends which arc added to the pulp. Examples of such waste material 
include railway "ties", telephone poles, creosote, calcium oxalate, powdered coal, waste material 
firom the forestry and pulp and paper industries, and sludge wastes from wastewater treatment 
30 plants. 



In another aspect of the invention, natural waste products may be incorporated 
the material. In particular, garden waste, including natural fibers such as leaves, pine 
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needles, grass clippings and natural cloth 5bcrs may be incorporated into the pulp or natural 
wastes produced from industrial processing, such as fish fat from fish processing plants, or 
animal fat from slaughter houses could be incorporated into the preselected subsreanca. 

5 In a further aspect of the present invention, there i s provided a material including 

a petroleum product such as motor oil and grease blended with fat products including petroleum 
wax. 

The preselected substance includes all fat sources, including oils. Generally the 
1 0 O liquid oils are so Udif5 ed by blending the oils with a denser fat source such as wax. However, the 
liquid oils may be used without solidifying them. A liquid oil will be absorbed by a wood/paper 
Mi fiber dried pulp. 

O Impregnating said preselected substance into said dried block includes, among 

15 other,- things, coating, saturating- covering, permeating and any other means of combining the 

B substance with the dried block to achieve an absorbent and time release material once ground. 

y DETAILED DESCRIPTION OF THE INVENTION 

20 The present invention is generally directed to an absorbent and time release 

material formed from a fibrous pulp of recyclable or waste products that can then be impregnated 
with a variety of substances, such as oils, fats, waxes, and chemical additives. 

In a preferred embodiment, the absorbent and time release material is 
25 manufactured in the following manner. A pulp is formed from paper which is soaked in water 

and coarsely macerated. The resulting paper pulp is then pressed into 3t block and dried. The 
block can have any desired shape, and its size will depend primarily on the drying facilities 
available. Generally, a conventional oven is used to dry the block. Typically, the block is dried 
Until it has a residual moisture content in the range of 0-15 



30 



Due to the fibrous nature of the original pulp, and the forming process used to 
form the block* the resulting dried has a porous character capable of being impregnated with a 
number of substances. As used herein, impregnated means, among other things, coated, 
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saturated, covered, permeated and any other method of combining the substance with the dried 
block to achieve an absorbent materia] once ground- 
in a preferred embodiment, the dried, formed block is Immersed into liquid 
5 paraffin wax or beeswax, Tbe block absorbs the liquefied wax until it is saturated and then the 

impregnated block is removed from the liquefied wax and set aside to allow the wax to solidify. 

Once solidified, the block is generally ground to form the absorbent and time 
release material. Grinding, as used herein, encompasses any suitable method of reducing the 
10 Q block to a particulate form. The methods contemplated include shaving, grinding, and sawing. 

The resultant particulate form of the absorbent material can be a fine or coarse powder, shavings, 
W sawdust or other resultant form. 

?3 In one embodiment, the block comprises cellulose fibers. Specifically, the block 

1 5 ' comprises paper pulp which has been formed into the desired shape and dried. It has been found 

p that the selection of the paper pulp influences the absorptive qualities of the absorbent material. 
^ Other suitable pulp materials include cloth, ground coal or charcoal . 

^ Pulps uae,d include coarse paper and fine paper pulps. The relatively course paper 

20 employed in egg crates has been tested. The course paper used in egg crates is essentially any 

over-processed wood fiber or short finer like Krofta Fines, which are expelled during the 
manufacturing process of wood fibers to achieve fluff pulp. Fluff pulp is used in 
environmentally friendly diapers and feminine napkins. Because there is a portion of the wood 
fiber which becomes too short through breakage in manufacturing to be utilized in the machinery 
25 used to manufacture fluff pulp, it is dropped from the process as waste. In another test, finer 

paper, newsprint, was used. Newsprint is a finer paper because the wood strand is long and is 
still considered to be a quality material. 



30 



The impregnating substance preferably comprises a wax, such as paraffin wax or 
beeswax, aldiough other waxes and wax-like substances such as animal or vegetable fats or 
shortening may also be employed, if desired. 
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Other embodiments of the absorbent material have also been tested with favorable 
results, including blocks comprising leaves, needles, bark, any plant and animal fiber, hair, fur, 
ground bone, grass, cloth, leather, chaff from grain farming and processing, hay, straw, dust, Hm> 
coal powder and steel wool. Impregnating substances which have been tested have comprising 
beeswax, all waxes including paraffin and petroleum waxes, all fats and oils from all sources 
including canola, soya, lard, vegetable or animal plus petroleum oils and greases. It is not 
necessary to use wax to blend and solidify the oils but it is preferred to allow for cleaner handling 
of the materials. Generally, the preference is to use a 50% blend of wax with a secondary 
substance chosen. 



All of the above embodiments exemplified can also contain waste materials or 
recovery blends. A recovery blend is any material which would be potentially toxic if eaten, 
potent) ally toxic to the environment and/or arc considered waste materials. Fvx example, a clean 
'0 fiber such as recycled non-toxic paper that has only been exposed to vegetable dyes is a natural 
1 5 blend not a recovery blend. Recovery blends include any material which may not be safe. In the 

?3 case of cloth fiber* this materia] would not be considered a recovery blend if natural plant fiber 
p was processed into the carrier and there were no toxic dyes in its composition. On the other 
l-j hand, colored or chemically treated cloth fibers may be recovered efficiently by the process but 
M could not be considered non-toxic prior to combustion and therefore are a recovery blend. 

20 

The recovery blends can be incorporated into the pulp or the impregnating 
substance. The general rule is that any material that can be blended with the oi) or liquid wax 
and will pass thought the surface of the block is introduced into the impregnating substance 
saturation process and the others are introduced into make up of the pulp. The waste material 
25 can be processed into a powder and then blended with the wood/paper pulp. The blend is then 

pressed into the preselected shape to form the block, as discussed above. 

In a further alternative, the waste material can itself form the block without a 
further fiber carrier. In this latter process, the waste material would be powdered and pressed 
30 into the appropriate shape. 



Waste materials which have been employed include creosoted railway ties and 
telephone poles, creosote, powdered coal, calcium oxalate solids, krofta fines, bark, wood/paper 
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and ink waste stream material from recycled paper industry. In addition waste sludge from waste 
water treatment plants may also be appropriate material to include in the black. 

Waste materials thai arc not detrimental to the environment but are often placed 
in household waste can be incorporated into the block, including garden waste, leaves, pine 
needles, grass clippings and natural cloth fibers, 1b addition cenajn > natural wastes created in 
industrial processing, such as fish processing plants which produce fish fat as waste, or slaughter 
houses which produce animal fat as waste, can be incorporated into the absorbent material ofthe 
invention- 

The following examples are further illustrations of particular embodiments ofthe 
absorbent material ofthe invention or processes for producing such embodiments. 

Example 1 - Petroleum Recovery 

15 ^ r In a first embodiment, the absorbent material of .the present invention, 

manufactured as described above is ground in to a relatively fine powder, termed flash powder. 
The flash powder can be used in its powdered form, or can be pressed into pellets. The flash 
powder can be used to absorb oil and petroleum products from an oi) spill, both on water and on 
land. 



10 ^ 



20 



25 



30 



Flash powder is produced by grinding the processed fiber and wax/fax block to 
a powder. There are two methods to achieve a pellet. First the flash powder can be compressed 
into a pellet, or the basic methods of producing may simply be processed into a small unit so that 
the individual pieces of produced are the size desired for the pellet. 

The powdered form is the most efficient form of the material to recover petroleum 
spills. Once the material has been processed to the desired powder or pellet, it can then be 
introduced to the loxic spill where the flash powder incorporates the petroleum into the powder 
and holds the petroleum in a solid state for recovery . 

Once the petroleum contaminated flash powder/pellets have been recovered from 
the spill site it is easily recovered as petroleum in any of several methods. The petroleum-laden 
product can be diluted with a secondary petroleum product and passed through a screen filtration 
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to remove the fiber. Alternatively, the contaminated flash powder can be warmed and passed 
through a warmed screen to filter the fiber. 

In a particular embodiment of the invention, the flash powder can be introduced 
5 to a waste material such as an oil spill and when lit. the flash powder together with the oil is 

combusted. The combustion can be effected on a spill on water and the flash powder will not 
absorb the water, but will immediately absorb the oil. 

^ Alternatively, once the oil has been absorbed, the oil laden flash powder, which 

10 *S continues to remain buoyant, can easily be removed from the water for transport to a remote 

fH: location and combusted there or can be combusted on the surface of the water and the material 
remains after the bum is solid and wax-like and is easily removed form the water's surface and 

p continues to remain buoyant. The emissions from the combustion are minimized due to the 

^ efficient combustion characteristics of the flash powder, as described in the inventors co-pending 

15 □ patent application, Canadian Patent Application No. 2,250,339. 

ty Example 1 - Soil Stabilization and Fertilization 

The absorbent material of the prcscnl invention can also be used as a soil 
stabilizer or fertilizer. By adding soil balancing chemicals, fertilizers and/or varying the source 
20 of the fiber, an excellent material for farming, gardening and land reclamation product is 

produced, 

Generally, hydrocarbons, such as wax, are used as the main impregnating 
substance. It is believed that these substances permit a time release characteristic as well as 
25 exhibiting a binding effect when blended with sand or dry soil. TTiis permits the slow release 

of desired chemical agents to the created soil and aids in soil stabilization. 

The absorbent qualities of the material also help to retain water in trie soil and 
permit its use in land reclamation and farming. 



30 



Example 3 - Traction Agent 

The time release material of the present invention can be used as a tra&tion agent 
for improved traction on wet or iced road surfaces. 
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The time release material is manufactured as described above, and can incorporate 
additional substances into the pulp or impregnating substance. For example, salt can be added 
to the water saturation of the production line and this will aid in melting ice and snow. The 
fat/wax impregnating substance permits a time release of the incorporated additional substances, 
5 but the material can work effectively without the addition of far, wax or oil. 

Equally, any abrasive, such as charcoal or sand, can be included in the 
manufacture to increase the traction properties. 

10 O Example 4 - Fire Suppressant and Water Retention Product 

The absorbent material of rha present invention can be used, as a fire suppressant 
W and water retention aid- 

~ 

Q Generally, the pulp used for this product is formed of wood fibers. The 

15 ^ processing of the wood fiber used of the pulp is the key to this product Any pulp additive that 
|3 cause the wet processed wood fiber to "congeal" can be employed. Additionally, chemicals 
agents that suppress combustion, such as bio sands, clay, or sodium bicarbonate, can be 
Ul incorporated into the pulp or impregnating substance. The manufacturing process can 
M incorporate any natural finer including fluff pulp, a derivative of wood, used in diapers and 
20 feminine products, that absorbs substantial moisture and holds that moisture. The manufacture 

may or may not include fat. wax, or oils used as the impregnating substance. 



The more processed the wood fiber is the more absorbent the fiber becomes and 
the more absorbent the fiber becomes the greater the amount of water which will be retained in 
25 the porous carrier. This will result in an absorbent material ideal for fire suppression. 



When thus prepared, the absorbent material of this embodiment can be used to 
controlling or suppress fires, and protect structures threatened by fire. The absorbent material has 
the property of retaining water. When used in a fire situation* ths material smothers Or Wets the 
30 fire. When the material is voided of moisture, when reaching high temperatures, the processed 

fiber naturally inhibits combustion and will tend to produce flame- suppressing smoke that is 
believed to rob the lire of oxygen. 



04/12/01 17:32 FAX 416 862 7661 . __M012/018_ 



WO 00/23 lg4 PCT/CA99/0O900 

- 9 - 

When this embodiment is used for land reclamation, specifically in dry or desert 
areas, the product will hold moisture in the soil, creating a stability in the soil and retaining 
moisture as it is introduced to the treated soil over time. The material holds the humidity in 
place and effects a maximum benefit of that moisture for farming purposes and plant growth. 

5 

Example 5 - Absorbent Material comprising Wood FSber Fluff using a Steam Process 

Dry wood/paper pulp can be ground or finely shredded to wood fiber fluff. The 
resulting wood fiber fluff can b compressed to the desired shape and then steam can be forced 
into the compressed fluff form. The steam causes the wood fibers to bind together and in this 
10 Q manner the block form is achieved. The advantage of this process is a greatly reduced drying 
pfz time is required to form the block prior to saturation with the chosen impregnating substance. 
Ui It is understood that a sirnil ar method is employed in some processes for making particular types 

of fiber containers?, including egg cartons. Grinding is then effected as above. 
? ^ • 

15 Example 6 - Absorbent Material comprising a Porous Carrier obtained from a Sheet 

tj Layering Process 

*7 The block can also be formed by taking thin sheets of porous wood fiber, such as 

iy balsa wood, or sheets of paper or cardboard and layering these sheets to the desired thickness and 
?7 then using any method desired to apply even pressure. This pressure need onJy be great enough 
20 to secure continuous contact between each layer of fiber sheets. The block can then be 

introduced to the liquefied impregnating substance until the fiber is completely saturated. The 
resulting block is then be removed from the fuel and allowed to solidify, if it was to be a solid 
fuel, before, the chosen method of compression would be removed. Grinding is then effected 
as above. 

25 

Example 7 - Production of Pellets using Dry Heat Compression 

E>ry heat compression can be used to bond two or more different materials using 
a powdered absorbent material. TThe impregnating substance in the powder acts as a bonding 
agent. For example, dry powdered tree bark blended with flash powder to form a pellet. The 
30 flash powder is blended with the desired amount of powdered bark* This bark/flash powder 

blend is then compressed into a heated metal or stone form, at temperatures generally from 200 
to 400 degrees Fahrenheit, which foixn represents the desired shape and size of a block according 
to the present invention. Very quickly the fuel components in the flash powder liquefy and while 
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liquefied and under pressure, quickly penetrate the bark powder. The form or pellet is then 
expelled from the heated form and cooled to solidify the material into a solid unit such as a 
pellex, or ground 10 form a powder. 



5 The dry heat compression is the most desirable method of manufacturing pellets, 

which are approximately 1-2 cm in thickness and 1 and l A cm in length. It should be noted that 
pellets may be manufactured from other materials other than bark, including calcium oxalate 
solids. 

10 The above mentioned methods of production may also be combined. One could 

ffi use flash powder, dry wood/paper fiber fluff and dry heat compression to achieve the desired 

^ form. In another process, steam heat compression could be used to create a form using a blend 
fn of wood/paper fiber fluff and powdered bark. In another process, layered sheets of paper or 

y porous wood fiber could be compressed using pressure and steam and then allowing this material 

15 * to dry while pressure is continued. Once dried it is saturated with the chosen impregnating 

substance. These arc alternative process in addition to the wet fiber compression method early 
^ described- 

12 The above-described embodiments of the invention are intended to be examples 

20 of the present invention and alterations and modifications may be effected thereto, by those of 

skill in the art, without departing from the scope of the invention which is defined solely by the 
claims appended hereto. 



